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Summary of Completed and Current Research 

A. Use of Microprobe t o  Determine Compositions and Composition Gradients 
i n  Fe-Ni-X Systems 

This study of non-metallic phases e x i s t i n g  i n  p a l l a s i t e s  (schreiber-  

s i te ,  t r o i l l i t e  and f o r r s t e r i t e )  was s t a r t e d  wi th  a sample of the  Bren- 

ham, Kansas, meteori te .  The requirements of the sample holder i n  the  

ARL microprobe r e s t r i c t e d  specimen thickness  t o  ii Specimens of this 

thickness  were c u t  and polished according t o  es tab l i shed  procedures. 

des i red  a reas  f o r  ana lys i s  were iden t i f i ed ,  photographed and analyzed wi th  

the  microprobe Subsequently, the carbon coat ing deposited t o  provide 

e l e c t r i c a l  conduct ivi ty  was removed, the samples were placed i n  a tube, 

f lushed and evacuated repeatedly with Argon, heated t o  100°C i n  vacuo. 

Af te r  1 hour a t  th is  temperature, the sample was re-evacuated and ref lushed 

seve ra l  times. There was, 

however, an apparent very t h i n  oxide l aye r  on the metal  surfaces .  The Sam- 

p l e  was returned t o  the furnace i n  the  evacuated tube and heated t o  200°C 

f o r  100 hours a t  which time the  sample f e l l  t o  b i t s .  Furthermore, d i s -  

t i l l e t i o n  r ings  were observed on the cool  end of the  tube (Fig. 1). The 

apparent oxide layer  was only s l i g h t l y  darker.  Fig. 2 shows, from l e f t  

t o  r i g h t ,  a p l a s t i c  encapsulated reference specimen, a specimen ready f o r  

h e a t  treatment,  a specimen following the  preliminary drying treatment,  

and t-he debr i s  of a 200°C heat- t reated specimen. Since 200OC is much too 

low a temperature f o r  meaningful phase equi l ibr ium da ta  t o  be obtained, 

these preliminary r e s u l t s  showed the imprac t i cab i l i t y  of studying mult i -  

phase systems a t  higher temperatures using this  procedure. One of the 

primary goals  of this  p a r t i c u l a r  inves t iga t ion  was the element d i s t r i b u -  
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t i o n  a t  t he  phase boundaries. 

temperatures, i n  addi t ion  t o  e l imina t ing  d i f f u s i o n  across  such boundaries, 

The break-up of t he  aggregate a t  such l o w  

i n d i c a t e s  e i t h e r  the production of decomposition products o r  d i s rup t ive  

thermal stress o r  both. 

B. Phase E q u i l i b r i a  i n  Meta l l ic  Phases 

The study of phase equilibrium has been continued wi th  the inves t iga-  

t i o n  of the s t r u c t u r e s  and composition of the me ta l l i c  phases comprising 

and immediately a s soc ia t ed  w i t h  p less i te .  A paper is  i n  prepara t ion  on 

the p l e s s i t e  of oc t ahedr i t e  meteor i tes .  For f u r t h e r  information on th i s  

s u b j e c t  w e  a r e  enc los ing  the  preliminary d r a f t  of the paper. 

With r e spec t  t o  the me ta l l i c  phases i n  p a l l a s i t e s  and the stony me- 

t e o r i t e s ,  an  i n t e r e s t i n g  s i m i l a r i t y  between the s t r u c t u r e s  and composi- 

t i o n  of  the metal e x i s t i n g  i n  the d i f f e r e n t  c l a s s e s  of meteor i tes  has 

been observed. 

Goldstein and Ogilvie 

s tony  meteor i tes .  

h e d r i t e s  i s  demonstrated i n  Fig.  3. This f i g u r e  shows superimposed two 

examples that r ep resen t  e n t i r e l y  d i f f e r e n t  condi t ions  of nuc lea t ion  and 

growth. Fur ther  work on the me ta l l i c  phases i n  the stony i rons  a n t i c i -  

p a t e s  de f in ing  the observed s t r u c t u r e s  i n  terms of known mechanisms. 

The M p r o f i l e  or  half-M p r o f i l e  a s  discussed by Wood' and 

2 e x i s t s  a t  CX-y i n t e r f a c e s  of p a l l a s i t e s  and som 

The gross  agreement wi th  the M p r o f i l e s  seen i n  oc ta -  

C. Non-Metallic Phases 

I n  the study of t h e  non-metallic phases element p r o f i l e s  have been 

determined f o r  S i ,  S, P, Mg, Fe and N i  ac ross  appropr ia te  phase boundar- 

ies 
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A s  p a r t  of the study of the temperature dependence of the d i f fus ion  

zones between var ious me ta l l i c  and non-metallic phases, element p r o f i l e s  

have been determined for S i ,  S, P, Mg, Fe and N i  where measurable concen- 

t r a t i o n s  of these elements e x i s t .  Although the high-temperature s t u d i e s  

could not  be c a r r i e d  out ,  the element p r o f i l e s  a t  room temperature of 

some of these  boundaries r a i s e  some i n t e r e s t i n g  p o s s i b i l i t i e s  

a .  Much of the s c h r e i b e r s i t e  observed i n  (1: i r o n  appears t o  have formed 

a s  the  r e s u l t  of s o l i d  s t a t e  p rec ip i t a t ion  of t he  Fe-Ni phosphide from the  

kamacite phase a s  i t  grew a t  temperatures below 700°C. The gradien ts  of 

N i  found a t  the  junct ion of kamacite-phosphide a reas  i n  the Brenham pal -  

l a s i t e  i nd ica t e  the  same access  and deple t ion  of N i  a t  the boundaries a s  

t h a t  observed f o r  s i m i l a r l y  formed phosphides i n  the oc t ahedr i t e  meteor- 

ites, 

b. The Mg, N i ,  and Fe concentrat ions were determined across  a f o r r s t e r -  

The Ni-Fe r a t i o  changed i t e 4  iron-)’ i ron  region i n  the  Brenham p a l l a s i t e .  

across  the  a-1 i n t e r f a c e  i n  a manner s imi la r  t o  t h a t  observed i n  octahe- 

d r i t e s .  The Ni-Fe r a t i o  i n  the (31 i ron  a t  the (1:-iron-forresteri te i n t e r -  

f ace  changed i n  a manner s imi l a r  t o  t h a t  of the (1: s i d e  of the (1:-7 boundary, 

This observat ion r a i s e s  some question about the N i  d i s t r i b u t i o n  i n  the 

ad jo in ing  non-metallic phases and the poss ib le  equi l ibr ium condi t ions t h a t  

might have ex is ted .  
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